There is evidence showing a close relationship between diet and the occurrence of non-communicable chronic diseases. The present study assessed food consumption in a 2002/2004 cohort of young adults born in 1978/79 in Ribeirão Preto, SP, Brazil. The composition of the habitual diet consumed by a sample of 2063 individuals aged 23-25 years was analyzed using a validated semi-quantitative food frequency questionnaire based on studies of prevention of non-communicable chronic diseases. The Dietsys software was used for dietary calculations. In terms of WHO/2003 recommendations, there was a high mean daily consumption of energy from fat (consumption: 35.4%; recommendation: 15-30%), a low mean intake of energy from carbohydrates (47.5%; 55-75%) and a low mean consumption of total fibers (15.2 g; >25 g). Mean intake of energy from fatty acids (10%; <10%) and protein (15.6%; 10-15%) was within recommended limits. When compared to the recommendations of the food pyramid adapted to the Brazilian population, adequate intake was observed only regarding the meat group (consumption: 1.9 portions; recommended: 1-2). There was a low consumption of vegetables (2.9; 4-5), fruits (1.2; 3-5), breads (3.6; 6-9), and dairy products (1.7; 3), with excessive fat and sugar intake (5.7; 1-2). We conclude that the inadequate food consumption observed in this young population may be associated with the development of excess weight and may contribute to the triggering of non-communicable chronic diseases.
Introduction
The study of the eating habits of a population permits the investigation of the relationship between diet and health status and the identification of risk groups in view of the fact that several studies indicate the importance of the diet both for the prevention and the treatment of various diseases (1) (2) (3) .
Epidemiological and experimental studies have demonstrated that different foods can protect against or promote various diseases, especially cardiovascular ones (4, 5) . Fruits, vegetables, legumes, whole grains, soy, oleaginous fruits, and low-fat dairy products are considered to be potentially protec-M.C. Molina et al. www.bjournal.com.br tive foods. Excessive consumption of coffee, eggs, whole milk products, and saturated and partially hydrogenated fats contributes to increasing the risk of developing cardiovascular diseases. Replacing saturated and trans fatty acids with monounsaturated and polyunsaturated fatty acids seems to be more effective in the prevention of these diseases than a reduction of the total amount of fat consumed (6) . Regardless of the source, excessive calorie intake is a risk factor for the development of dyslipidemia, especially hypertriglyceridemia, and for the reduction of high-density serum lipoprotein (7) .
Over the last few years, the dietary pattern of the Brazilian population has been changing, with a decreasing relative consumption of various foods, among them legumes, cereals, vegetables, and fruits, and an increasing consumption of refined sugar and soda drinks (8, 9) . These changes represent important negative traits of the evolution of the dietary pattern (9) which, associated with the introduction of industrialized food products (10) , may represent an important risk factor for health (9, 11) .
In view of the lack of studies on food consumption by the Brazilian population specifically involving young adults, and considering that dietary surveys are preferentially conducted in capital cities and in metropolitan regions, with the dietary pattern of the interior of the country remaining practically unknown, the objective of the present study was to analyze the food consumption of a population of young adults aged 23 to 25 years belonging to a cohort study initiated in 1978/79 in Ribeirão Preto, SP.
Material and Methods

Study design
This is a descriptive cross-sectional study of a Ribeirão Preto cohort denoted "Perinatal Health in Ribeirão Preto, São Paulo, Brazil", which investigated 6827 singleton liveborn infants delivered by mothers residing in the municipality during the period from June 1, 1978 to May 31, 1979 (12) . The present study used data collected during the fourth phase of cohort follow-up from April 2002 to May 2004. Liveborn babies were identified by mother's name and address and by birth date. After 343 known deaths up to 20 years incomplete were excluded, 6484 individuals were eligible for study during adult age. Updated addresses were obtained from the informatized system of registration of medical visits of the Unified Health System (SUS) of Ribeirão Preto, from lists of users of private health plans, and from the evaluation charts of the participants during the previous stages of the study (schoolchildren in 1987/89 and young men recruited for military service at 18 years of age). A total of 5665 individuals belonging to the original cohort were located. Based on the geoeconomic characterization of the city according to four regions defined by the income of the family head, 1 in 3 young adults was contacted by means of fixed telephones, cell telephones and letters explaining the study and containing the telephone number of the research team for contact. After exclusion due to refusal, imprisonment, death from 20 years of age on, or failure to attend the interview, 2063 young adults aged 23/25 years, corresponding to 31.8% of those eligible for study, participated in the investigation (13) . The evaluation was performed in rooms made available for the study at the Blood Center of Ribeirão Preto, with the privacy of the participants being guaranteed throughout the process.
Anthropometric evaluation
The young adults were weighed and measured according to the techniques recommended by Tanner in 1986 (14) . Weight was measured with a Filizola ® scale (São Paulo, SP, Brazil) with 100-g graduations and with a 140-kg capacity and height was 
Family income
Family income was represented by the sum of the income of all family members, divided into tertiles and classified as low, medium and high.
Evaluation of food consumption
The food frequency questionnaire (FFQ) (16) was used for the study of the previous "habitual" diet, with information being obtained about food intake over the last 12 months. The FFQ was elaborated from a questionnaire validated for the Nippo-Brazilian community of São Paulo (17) which was later adapted for use in programs of prevention of non-communicable chronic diseases directed at adults including the age range involved in this study (18) , and excluding food of Japanese origin.
The adapted questionnaire contemplated 75 food items and contained questions about the habitual intake of visible meat fat, of "light" products, and of the type of fat used for meal preparation, and about diet fractionation, with open spaces being left for the mention of foods not included in the list of 75 items but being habitually consumed by the interviewed subject.
The dietary interviews were held by nutritionists after written informed consent was obtained from each participant. The mean habitual frequency of consumption of each food listed in the FFQ was obtained (how many times) together with the respective time unit (daily, weekly or monthly) and the habitual size of the individual portion (17) .
The values in grams or volume regarding the limits of the small and large portions (25th and 75th percentiles) were recorded in the space allotted to the portion. Intermediate values within these limits were considered to be medium. A photograph album was used in order to minimize memory bias and to improve the quality of the information about the size of the portions (19) .
A Household Measures Manual was elaborated, containing all the measures reported by the subjects and their respective equivalences in weights or volumes. Appropriate instruments were used for this purpose (19) (20) (21) .
The nutritional value of the diets was analyzed with the Dietsys software, version 4.0 (National Cancer Institute, Bethesda, MD, USA). The list of foods consumed with the respective portion sizes obtained from the FFQ was entered into the software and the calculations of the chemical composition of each food were performed by the program. All nutrients analyzed had correlation coefficients higher than 0.4 based on a previous publication of the FFQ validation (22) . Brazilian foods and food preparations complementary to the Dietsys program were added when complete data about them were available from Brazilian tables. Foods with incomplete or doubtful information regarding chemical composition were replaced with foods of similar composition. The results of the dietary calculations were compared to WHO (2003) recommendations (23) for the prevention of diet-related diseases.
Food groups
In the analysis of the food groups, a daily estimate was obtained of the consumption of "sugar and fats", "vegetables", "fruits", "dairy products", "meats" and "breads, cereals, roots, and tubercles". The legume group was not evaluated because the Dietsys is an American software that includes this group in the meat group, as recommended by the American Food Pyramid. Thus, only the nutritional composition of "beans, peas, soy, broad beans, lentils, and chick peas" was analyzed, and not the legume group as a whole.
The results obtained regarding the food groups were compared to the recommendations of the Food Pyramid adapted to the Brazilian population (24) (Figure 1 ).
Statistical analysis
Data were analyzed statistically using the Stata 8.0 software. Information about subjects whose daily energy and nutrient intake were below the 1st or above the 99th percentile of the sample itself was excluded in order to avoid over-or underestimation of the distribution of energy and of each nutrient studied. Thus, the study sample varied for each nutrient.
Data regarding proportions, gender and three income fractions in relation to dietary fractionation were analyzed by the chi-square test (χ 2 ). The mean number of portions of the food groups consumed was compared to ideal recommendations using the hypothesis test for a mean. The differences in mean nutrients and food groups between men and women and between income fractions were tested by analysis of variance (ANOVA). In all analyses, the level of significance was set at 0.05. The results are reported as percentages, means ± SD or percentiles.
Results
Of the 2063 individuals studied in the age range of 23-25 years, 995 (48.2%) were males and 1068 (51.8%) were females. Regarding the nutritional status of the population, the distribution of obesity was similar among men and women (12.8 and 11.1%). The proportion of overweight men was almost double that found among women (30.4 and 17.7%). The prevalence of underweight women was almost three times that observed among men (8.6 and 2.6%).
Dietary consumption of the nutrients selected
Mean energy consumption was 2103.4 kcal, with 25% of the study population consuming 1638 kcal or less and 75% consuming a maximum of 2468.7 kcal. Analysis of the mean percentages of the caloric contribution of macronutrients and saturated fats and the mean amounts of dietary fibers and cholesterol showed that consumption was not the same as the recommendations for all of them, except cholesterol. Mean protein and saturated fatty acid intake was in the upper limit of adequate amounts. In the following decreasing order, fibers, carbohydrates and lipids were the dietary components consumed in an inadequate manner by the highest percentage of individuals. The amount of fiber (19 g ) that separated the 25% portion of young adults who presented the highest consumption of this nutrient was lower than recommended amounts. The same occurred for the proportion of carbohydrates in relation to the total calorie intake (51.8%). In contrast, the value (31.9%) that separated the 25% portion of the population that consumed fewer lipid calories was higher than the maximum recommended amount of fat. Approximately half the population consumed amounts of saturated fatty acids and protein above adequate limits. Cholesterol was the nutrient showing the lowest inadequacy in the diets analyzed (26.7%). Mean alcohol consumption was 2.7%, with 25% of the study population consuming 0.8% or less and 75% consuming a maximum of 4.1% (Table 1) .
There was a significant difference in total daily calorie consumption between sexes, with men consuming more calories than women. There was no significant difference in the proportion of macronutrients in relation to the total daily energy consumption between sexes. Men ingested fewer satu-Food consumption by young adults www.bjournal.com.br rated fatty acids and more alcohol, cholesterol and fibers than women ( Table 2) .
The young adults of higher income consumed a larger total amount of calories than those in the remaining income ranges, as well as larger amounts of carbohydrates, but lower quantities of proteins, saturated fatty acids and alcohol. Those of lower income showed a lower consumption of carbohydrates and a higher consumption of protein, saturated fatty acids and alcohol. There was no significant difference in lipid, cholesterol or fiber consumption between income categories (Table 3) .
Consumption of the various food groups
When the estimated daily intake of each food group by the young adults studied was compared to the recommendations of the "Pirâmide Alimentar Adaptada" (Adapted Food Pyramid) (24), a much lower consumption of breads, vegetables, fruits, milk, and dairy products was observed. The intake of the fat and sugar groups was more than double the ideal recommended amount for a healthy diet (Figure 1) .
The mean intake of the vegetable group was higher among women, whereas men Data are reported as means ± SD, 25th, 50th and 75th percentiles or percent. consumed more breads, fats and sugar, meat, and alcoholic beverages. There was no difference between sexes in the intake of the fruit and milk groups (Figure 2 ).
Discussion
The anthropometric evaluation of young adults revealed a high prevalence of underweight among women and a low prevalence among men (15) . When compared to data obtained by the "Pesquisa de Orçamentos (25) , the prevalence of overweight was high and predominated among men, and the prevalence of obesity was higher than that observed for Brazil as a whole in both sexes. Obesity, considered to be a problem of multiple etiology, is related, among other factors, to inadequate dietary practices (23) involving excessive consumption of high energy density foods.
The nutrient consumption by a large proportion of the young adults studied here was outside the recommended ranges. There was inadequate mean intake of lipid, carbohydrate and total fiber calories. The mean fatty Figure 1 . Recommended consumption and mean number of portions of the food groups consumed by the young adults studied. *P < 0.05 (one sample t-test comparing the mean study values with the recommendations of the food pyramid adapted to the Brazilian population; 24). (27) . Energy intake was also found to be higher among men, in agreement with data reported by others (26, 28, 29) . The energy contribution by carbohydrates was found to be lower, the contribution by lipids was found to be higher and the contribution by proteins was in the upper limit of WHO 2003 recommendations (23) . The Ribeirão Preto findings were different from those obtained in a 1990 study conducted in the municipality of Cotia, SP, on individuals predominantly in the 20-to 40-year age range, in which macronutrient intake was within adequate ranges (26) . The dietary inadequacies observed in the present study may possibly reflect unfavorable tendencies in the dietary pattern due to the excessive consumption of total and saturated fats (30) , especially in the young population aged 19 to 25 years (28) .
The tendency to a reduction of carbohydrates and an increase in the proportion of proteins and lipids in the diet has been demonstrated in several countries as well as in Brazil (26) . In the presence of insufficient carbohydrate intake, protein utilization by the organism may be deviated from its major function in order to generate energy (31) .
Almost 50% of the young adults studied here presented inadequate consumption of calories from saturated fatty acids (>10%), a proportion similar to those obtained in studies in other Brazilian cities (28) . Among adults from Bambuí, MG, the contribution of saturated fatty acid calories on a percent basis (29) was adequate, as opposed to the mean 10% value for the young adults from Ribeirão Preto, which was similar to the mean value reported in the American study (11%) for both sexes (27) . Regarding family income, saturated fatty acid intake was higher among lower income young adults, in contrast to the results obtained in Minas Gerais (29) .
The above studies (26, 27) detected an adequate mean cholesterol intake and a greater intake by men, similar to the results obtained in the present study. However, 25% of the individuals in the present study ingested greater than recommended daily quantities of cholesterol and saturated fatty acids corresponding to an atherogenic diet, i.e., a diet with high lipid and saturated fatty acid contents which increases the risk for obesity, dyslipidemia and cardiovascular diseases.
Alcohol consumption was higher among low-income individuals and among men, as also reported in other studies (29, 32) . However, alcohol intake by young adults was higher than that observed in Bambuí (29) . The difference in the intake of the percentage of calories derived from alcohol between genders in Bambuí (1.7% for men and 0.4% for women) was about 4-fold higher than in the Ribeirão Preto study (3.1 and 2%), in which the intake was about 1.5 times higher in men. In another study, when the calories from alcohol were excluded from the statistical analysis, the total mean calorie value of the diet was reduced from approximately 2800 to about 1900 calories. It should be emphasized that the frequent intake of alcohol is a public health problem from a nutritional viewpoint, more because it replaces the energy of other food source nutrients than simply because of the consequences of its excessive intake (32) .
Fiber intake has been found to be below recommended values in various investigations. In a study on adults, the mean daily total fiber consumption was 24 g (33), a much higher value than that observed in the present study (15.2 g), but still lower than recommended. In both studies, fiber consumption was greater among men. The 1987/ 88 POF data of IBGE showed inadequate intake of total food fiber in all 11 metropolitan regions studied (34) . Regarding the daily portions of each food group consumed, only meat intake was found to be adequate. There was insufficient intake of vegetables, fruits, breads, and milk, with a worrisome and excessive ingestion of fats and sweets in relation to the recommendations.
Several investigations have shown distortion between real and recommended consumption for the number of portions of each food group. A high consumption of fats and sugar was observed (35, 36) , similar to the findings of the present study, as well as insufficient consumption of the group of breads and vegetables (36) . A study conducted on American adolescents revealed that neither sex reached the intake of the portions recommended by the American Food Pyramid, except for dairy products (27) . The excess detected in the present investigation regarding the group of sweets and fats seems to reflect the fact that in the habitual form of preparation of meals for adults and young people there is an undue utilization of oils and fats, a preference for fried foods, as well as an elevated ingestion of sweet desserts, drinks containing sugar and soda drinks. The need to alert the population to the health risks resulting from the indiscriminate intake of foods such as oils, fats, sugars, and sweets is emphasized.
A study conducted in the State of Bahia among young individuals aged 17 to 19 years revealed habitual consumption of rice, beans, manioc flour, French bread, butter, margarine, sugar, and coffee and a low consumption of dairy products, fruits, legumes, and vegetables (37) , with this low consumption being similar to that observed in the present study.
A study of the consumption of fruits and vegetables conducted by the Oswaldo Cruz Foundation in Brazil in a population of 5000 individuals older than 18 years showed that a minority (13.5%) reached the nutritional recommendations of consuming five or more daily portions of these foods (3) . In the present study, the mean number of portions of vegetables and fruits consumed per day by the young adults was lower than recommended. The two studies showed insufficient intake of fruits and vegetables by young adults of both sexes.
In an investigation of adults carried out in Japan, women reported a more frequent consumption of fruits, vegetables and sweets and a lower consumption of rice compared to men, but also a lower preference for salty and fatty foods than men. On the basis of the analyses of the remaining foods, including those characteristic of the country, and also of the nutrient analyses, the authors concluded that women had a more adequate dietary pattern than men (38) . This may be probably due to the scientific evidence that an adequate intake of fruits and vegetables (greater among women) contributes to a re-Food consumption by young adults www.bjournal.com.br duction of the risk of non-communicable chronic diseases and that inadequate intake of salt and fat (greater among men) is directly associated with the risk for these diseases (23) .
The consumption of vegetables and fruits increases with age (3), possibly owing to the fact that older individuals established their eating habits during a period when the "modern eating habit", characterized by a high consumption of fat, sugar and salt and the lack of complex carbohydrates, fibers and micronutrients, was less pronounced.
Epidemiologic evidence (23) has shown that a high fiber intake contributes to reducing the risk of weight gain and obesity and of developing type II diabetes. Saturated fats probably contribute to an increase in the risk of developing type II diabetes, with total fat intake possibly promoting the disease. The consumption of an adequate amount of fruits and vegetables (400-500 g/day) and a low to moderate ingestion of alcohol are recommended in order to reduce the risk of cardiovascular disease, with a high alcohol ingestion being a predictive factor of an increased risk of cardiovascular disease. Dietary cholesterol is a risk factor for the increased risk of cardiovascular disease. Regarding some types of malignant neoplasias, it should be pointed out that the risk of developing them is probably reduced by a high intake of fruits and vegetables, although recent studies on postmenopausal women have raised doubts about this effect regarding cancer of the colon and of the breast (39, 40) .
It can be seen that the eating habits of this young population may be associated with the development of excess weight and contribute to the onset of non-communicable chronic diseases. The results reported here are applicable to public health in terms of the understanding of a relevant problem. It is of fundamental importance to invest in strategies aiming at a change in dietary habits and life style, contributing to an improved quality of life and to the future health of young adults.
